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For each data object in composite data message:

If type = ‘Task’ or type = ‘Project’ then
Assign Project Management System as target
Assign Billing System as target
Assign Calendaring System as target
Else if type = ‘Issue’ then
Assign identifying information for Issues Management System
Else if type = ‘Risk’ then
Assign identifying information Risk Management System
End if

End For

FIG. 5
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<task>
<id>3</id>
<GUID>00000010-0000-0010-8000-00AA006D2EAL</id>
<name>Complete Design Document</name>
<description>Complete all sections of document template</description>
<start>1l/1/2006</start>
<due>1/5/2006</due>
<status>open</status>
<complete>15%</complete>

<references>
<reference>
<self>
<sources>
<source id="">http://serverl/CRM/ProjectPlan.mpp</source>
</sources>
</self>
</referance>
<reference>
<person>
<sources><source id="1233" table="tblPeople”>HRDB</source></sources>
<name>Jane Citizen</name>
<task role>Owner</task role>
<mail>jsmith@example.com</mail>
</person>
</reference>
<reference>
<project>
<sources>
<source id="80">http://serverl/CRM/ProjectPlan.mpp</source>
<source id="INT441">Billing</socurce>
</sources>
<name>0Our New CRM System</name>
</project>
</reference>
<reference)>
<pradaecessor>
<sources><source id="2"/></source_id>
<name>Complete Scope Document</name>
</predecessor>
</reference>
</rafarances>
</task>

FIG. 8
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<?xml version="1.0"7?>
<messager”>
<freetext>

Hi John

Can you please complete the design document by Tuesday?

Thank you
Jenny
</freetext>
<data>
<tasks>
<task>
<id>3</id>
<GUID>00000010-0000-0010-8000-00AA006D2EA4</id>
<description>
Can you please complete the design document by Tuesday?
</description>
<start>1/1/2006</start>
<due>1/5/2006</due>
</task>
</tasks>
</data>

FIG. 9
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INTERACTING WITH A COMPUTER-BASED
MANAGEMENT SYSTEM

RELATED APPLICATION(S)

The present invention claims benefit of priority of, and 1s a
conversion of U.S. Provisional Patent Application No.
60/731,9977 to inventor Novy filed Oct. 31, 2005 and titled
METHOD AND APPARATUS FOR INTERACTING WITH
MANAGEMENT SYSTEMS. The contents of such U.S.

Application No. 60/731,997 are incorporated herein by ref-
erence.

FIELD OF THE INVENTION

This invention relates to computer-based management sys-
tems and more particularly to a computer-implemented
method and apparatus for interacting with computer-based
management systems.

BACKGROUND

For the purpose of the description herein, the term “com-
puter-based management system™ 1s used to refer to a com-
puter-implemented method operating on a processing sys-
tem. The method 1s for assisting the management of human
collaborative undertakings, and uses at least one of a user
interface for a human user (the “user intertace”), a collection
of behaviors, a data store and/or a collection of one or more
interfaces (APIs) for programmatically accessing the com-
puter-based management system.

Today, there exists a wide variety of computer-based man-
agement systems for assisting the management of human
collaborative undertakings, such undertakings including one-
off (1.e., once only) activities, groups of activities, e.g.,
projects and subprojects, as well as repeating and business-
as-usual activities. Typically, such a computer-based man-
agement system provides for storing, retrieving and manipu-
lating at least one pre-determined type of data, e.g., a data
object type for a task. One example of a computer-based
management system 1s a computer-based project manage-
ment system.

Some typical applications for computer-based manage-
ment systems 1nclude but are not restricted to:

Planning projects, e.g., planning work breakdown struc-

tures and 1individual activities.

Tracking actual performance and comparing that perfor-
mance with a plan, e.g., the original plan.

Reporting and highlighting deviation of actual perfor-
mance {rom the original plan.

Scheduling the use of human and material resources.

Recording costs and time spent on individual activities and
projects.

Creating high-level overviews of current status and
Progress.

The functions carried out by a computer-based manage-
ment system are sometimes called behaviors. As used herein,
a behavior of a computer-based management system 1s one

of:

Storing, retrieving and/or mampulating data related to at
least one human undertaking, e.g., data representing
real-world activities, risks and 1ssues.

Displaying such data; generating reports, e.g., for
on-screen display and for printing; analyzing data stored
by the computer-based management system, e€.g., per-
formance assessments for individual employees.
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Providing additional support for typical management
activities, including, for example, one or more of:
project schedule planning, e¢.g., by providing for auto-
mated Gantt chart or other planning chart creation;
resource scheduling; budgeting; work breakdown struc-
ture creating; workilow automation; progress reporting;
automated dashboard views; reporting; monitoring stan-
dards compliance, and so forth.

For the purpose of the description herein, by a computer-
based management system being able to “handle” data of a
data object type 1s meant that the computer-based manage-
ment system 1s able to store, retrieve, and/or manipulate that
type of data. Typically, the types of data handled by a given
computer-based management system are pre-determined. In
some cases, the computer-based management system also 1s
configurable to handle additional data object types. Some
examples of data object types handled by computer-based
management systems include tasks, projects, subprojects,
phases, project portiolios, risks, 1ssues, decisions, resolu-
tions, meeting minutes, notes, timesheet entries, budgets, and
so forth.

Those skilled in the art will appreciate that computer-based
management systems typically store and manipulate datain a
structured data format. Such data in structured data format
(the “structured data”) includes discrete data objects of
known type. Each data object has one or more associated data
structures that includes at least one discrete data field of
known type, each data field able to contain a value. For

example, a data object of type “Project” has an associated data
structure that includes a name data field that 1s a fixed-width
string, a start date data field, an end date data field, and a
description data field that 1s a free-text data field. Further-
more, some computer-based management systems provide
for data objects referencing other data objects. For example,
a task data object references a project data object, which may
be used to indicate that the referring task belongs to the
referenced project.

Theretfore, as used herein, “structured data” refers to data
that can be mput, stored, retrieved, and/or manipulated by a
computer-based management system.

As one example, consider a computer-based management
system that stores data 1in a relational database. The handled
data in this example computer-based management system 1s
stored as records in tables, and references between data
objects are stored as foreign keys. In such an example, a
structured data object has at least one record for a table for use
in a relational database. One example of providing data for a
structured data object 1s filling 1n a form, the filling of the
form providing one or more fields of the associated data
structure(s), e.g., of a record meant for a table.

As another example, a computer-based management sys-
tem might store data 1n an XML file, including storing the
handled data as XML elements, storing the data fields as
clement attributes, and storing the references using element
nesting.

Those skilled 1n the art will appreciate that there are many
forms possible for storing data handled by computer-based
management systems. Furthermore, those skilled 1n the art
will appreciate that in some computer-based management
systems data 1s presented to the user as a single conceptual
data object, but 1s stored as one or more data structures 1n the
data store of the computer-based management system. For the
purpose of the description herein, unless explicitly otherwise
indicated, the term “data object” or “structured data object”
always refers to a conceptual data object, e.g., a task, or an
1ssue, and associated with each such data object are one or
more physical data structures that a specific computer-based
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management system uses to store and manipulate the data of
the data object. The one or more physical data structures are
collectively called the structured data of the data object.
Structured data may refer to more than one data object; such
structured data 1s referred to as the structured data corre-
sponding to the more than one data objects.

In addition to handling data, some computer-based man-
agement systems provide other support for management
activities, including, for example, project schedule planning,
¢.g., by providing automated Gantt chart creation, resource
scheduling, budgeting, work breakdown structure creating,
workilow automation, progress reporting, automated dash-
board views, and reporting and monitoring standards of com-
pliance.

Embodiments of such systems range from a simple docu-
ment template, e.g., a spreadsheet for entering all current
risks according to the pre-determined structure of the spread-
sheet, to sophisticated, purpose-built programs, e.g., Primav-
era Project Planner by Primavera Systems, Inc., and
Microsoit Project (TM). Those skilled 1n the art will appre-
ciate that a single organization might operate many such
computer-based management systems, each computer-based
management system for assisting a different aspect of man-
aging the organmization’s activities 1n accordance with the
standards and rules of the organization.

Typically, users interact with a computer-based manage-
ment system by directly accessing a user interface provided
by the computer-based management system. A typical user
interface might include at least one fillable “form,” the form
having a pre-determined collection of controls for at least one
of: viewing data, editing data, triggering a behavior, and/or
navigating to other forms. Those skilled 1n the art will appre-
ciate that in many cases the data controls of a form are largely
determined by the structure of the structured data format (the
“schema’) used by the data store.

Furthermore, some computer-based management systems
permit other software products to interact by means of an
application programming interface (“API”), the API provid-
ing for programmatic access to at least one of behavior and
data included in the computer-based management system.
Typically, programmatic access to data requires the use of a
structured data format, 1.e. a schema, and typically that
schema 1s also based on the schema used by the data store of
the computer-based management system.

Those skilled 1n the art will appreciate that the use of
structured data 1n computer-based management systems pro-
vides several important advantages over simply storing a
collection of free-text documents, including simplifying the
automated 1nterpretation and understanding of the data, sim-
plifying the code for handling the data, improving the speed
and efficiency of data handling, and providing for simpler
reporting and summarization of the data.

A typical interaction with such a computer-based manage-
ment system 1s shown in simplified conceptual form 1n FIG. 1.
In this embodiment the computer-based management system
includes a management program 120 that implements a user
interface, the behaviors, and the API of the computer-based
management system, and a database 110 for the data store of
the computer-based management system.

A user acting as author 150, ¢.g., a manager creating a new
task and allocating that task to an employee, creates a new
data object, e.g., the task, by interacting with the user inter-
face provided by the management program 120. The interact-
ing requires the user to navigate to the correct form for enter-
ing data field values for the new data object. As an example,
the user interface might provide a New Tasks Form.
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Once the user enters the data in the appropriate form, the
management program 120 stores the information in the data-

base 110.

Consider another user acting as a recipient 160, e.g., as the
employee to whom the new task has been allocated. Such a
recipient 160 interacts with the user interface of the manage-
ment program 120 to request information. In this example, the
employee requests to see all tasks allocated to him/her.

In many cases, users will at times act as authors and at other
times act as recipients. In some cases, the author of a data
object 1s also one of the eventual recipients of information
he/she has created, e¢.g., a manager creates a new task and
retrieves that task at a later time.

FIG. 4 illustrates this same typical interaction 1 Gane-
Sarson data flow diagram notation.

As 1s evident 1n the above example, typical computer-based
management systems force an indirect communication
between the author and the mtended recipients of that infor-
mation. Both the author and the eventual recipients of that
information feel they are interacting with the computer-based
management system rather than interacting directly with each
other.

In some cases, possibly in many cases, users will feel that
it 15 better or even necessary to communicate important infor-
mation directly, even if that information has been entered into
a computer-based management system. For example, a man-
ager allocating an important task to an employee might enter
the task into the computer-based management system, but
also sends an email to the employee 1n order to communicate
the information directly. In this example case, the manager 1s
elfectively forced to create the data twice—once entering 1t
into the computer-based management system and again writ-
ing it 1n an email.

To overcome this problem, some computer-based manage-
ment systems automate the sending of an email to users who
are intended recipients of some information in the computer-
based management system. For example, Microsoit Project
Server™ automates the sending of emails for the purpose of
notilying users that changes have been made to the tasks of a
project, and for the purpose of alerting users of upcoming and
overdue events for which they are responsible.

However, as will be appreciated by those skilled 1n the art,
automated emails lack the sense of immediacy and direct
interpersonal communication of an email sent directly from
one user to another.

Furthermore, since automated emails are typically created
according to a very limited set of templates, each automated
email will look very similar to other automated emails created
from the same template. Thus, automated emails tend to be
less effective at securing the appropriate level of attention
from a recipient than emails created by a human. In some
cases, possibly 1n many cases, users begin to anticipate that
the automated emails will fail to have the desired effect on
recipients, and will therefore choose to manually author addi-
tional emails to achieve the desired level of communication.
In such situations, not only are authors of data duplicating
their efforts 1n authoring data, but recipients recerve multiple
emails 1n relation to the same information. Users already
struggling with managing the contents of growing email
inboxes are additionally burdened with having to deal with
redundant emails.

Those skilled in the art will appreciate that 1n some cases,
possibly 1n many cases, users limit their use of computer-
based management systems over time, and in some cases,
users might cease regular use of the computer-based manage-
ment system altogether.
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On the other hand, the free-text format of email permits
users to select for each email the most appropriate structure,
content, wording, and layout for the purpose of communicat-
ing the data to the specific intended recipient(s). However,
since prior art computer-based management systems typi-
cally require structured data, and emails include free-text, the
use of emails as a source of data for use in computer-based
management systems 1s typically limited to treating the entire
email as a single data object. For example, Problem
Tracker™ by Net Results Corporation, Palo Alto, Calif.,
treats any received email as a single 1ssue. Those skilled 1n the
art will appreciate that often emails will include data that,
when converted to structured data, would actually result in
multiple data objects, possibly of varying types, and possibly
handled by multiple disjoint computer-based management
systems. Thus, treating an email as a single data object 1s not
suificient 1n many cases, and places severe constraints on a
user’s freedom to select the content of the email.

Thus, there 1s a need 1n the art for a method of interacting,
with a computer-based management system, including creat-
ing, editing, or deleting structured data in the computer-based
management system, the method also including communicat-
ing the data to any imntended human recipient(s) in the form of
a Iree-text message.

Furthermore, users of a computer-based management sys-
tem must learn how to interact with that specific computer-
based management system prior to effective use. The more
feature-rich the computer-based management system, the
longer and difficult the learning period 1s likely to be.

In an organization where multiple computer-based man-
agement systems are 1n use, €.g., where separate project, risk,
and 1ssue computer-based management systems are used, 1t 1s
necessary for users to learn how to use and navigate multiple
systems. Often, the method of interacting with a particular
computer-based management system might differ signifi-
cantly from the methods for other computer-based manage-
ment systems, further lengthening the amount of time
required for users to become effective.

Thus there exists a need in the art to standardize the method
ol interacting with computer-based management systems.

Furthermore, known methods for interacting with com-
puter-based management systems typically require more
elfort, discipline and planning from users than communicat-
ing the same data by email. For example, a manager 1s writing
an email to an employee to inform the employee of a new task
allocation. The manager turther includes in that email a list of
the risks involved with the task, as well as an unrelated 1ssue
the employee 1s to resolve. Creating this type of information
in many computer-based management systems would have
required the manager to navigate to and use a form for creat-
ing tasks, a form for creating risks, a mechanism for linking
risks to tasks, and a form for creating 1ssues.

Some methods for interacting with computer-based man-
agement systems exist where structured data 1s created and
emailed directly to the intended recipients. For example,
Lotus Notes™ allows the creation of Notes Documents that
can be emailed to other users as well as stored on a server.
Microsoit Outlook™ allows the creation of Tasks and Meet-
ing Invitations that can be emailed to other users.

In such methods the email client program provides the
users with forms akin to the forms used 1n computer-based
management systems, and further allows the information cre-
ated 1n such forms to be emailed. The forms typically contain
at least one data field of known type, where that type may be
free-text. As with forms 1n computer-based management sys-
tems, users must create information according to the design of
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the form. Thus, such methods for interacting place the same
restrictions on users with respect to the manner in which
information can be created.

Those skilled 1n the art will appreciate that the lack of
constraints, speed-of-use and ease-of use atforded by iree-
text methods typically cause users to prefer using those free-
text methods, e.g., email, to interact via structured forms with
computer-based management systems, and further, that in
most orgamzations the use of email far outweighs the use of
computer-based management systems.

Ideally, a new method 1s needed that exploits the popularity
and advantages of email, that avoids necessitating a plurality
of learning periods for a plurality of computer-based man-
agement systems, and that avoids the problems associated
with automated emails generated from templates.

Thus, there exists a need 1n the art for a method for inter-
acting with a computer-based management system, where the
information 1s authored as free-text and converted to struc-
tured data for use by the computer-based management sys-
tem, and where the free-text 1s then communicated directly to
any intended recipients.

Furthermore, there 1s a need for the converting of free-text
to structured data to be computer assisted, and not to require
the user to manually author both the free-text and the equiva-
lent structured data.

Those skilled 1n the art will appreciate that prior art meth-
ods for automatically converting free-text to structured data
are typically complex to implement. Furthermore, owing to
the complexity in correctly interpreting the ambiguities in

natural language, 1n some cases, possibly in many cases, prior
art methods for the automatic converting of free-text result in

structured data that 1s not 1n accordance with the original
intention of the author of the free-text.

Thus, there 1s a need 1n the art for a method for interacting,
with a computer-based management system, where informa-
tion 1s authored as free-text and converted to structured data
for use by the computer-based management system, and
where the converting of free-text to structured data 1s simple
to 1mplement and reliably produces a result 1n accordance
with the intentions of the author.

SUMMARY

Accordingly, embodiments of the invention provide sev-
cral features.

One embodiment allows for interacting concurrently with
at least one computer-based management system and with
one or more users by authoring composite data messages,
cach composite data message including one or both of free-
text and structured data, such that the structured data 1s inter-
pretable by the computer-based management system(s).

One embodiment allows for authoring the composite data
message by authoring the free-text of the message and con-
verting the free-text progressively and incrementally to the
corresponding structured data.

One embodiment provides for the structured data to be
received by at least one computer-based management system.

One embodiment provides for the free-text to be received
by the mtended recipient(s).

One embodiment retains for the users the sensation that

they are interacting directly with each other by exchanging
free-text messages with each other.

Further features and advantages will become apparent
from a consideration of the ensuing description and drawings.

Described herein 1s a method for interacting with com-
puter-based management systems and a soiftware product,
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¢.g., on a computer readable carrier medium that includes
instructions that when executed on a processing system
implement the method.

To 1nteract with the computer-based management system,
users author composite data messages, each message com-
prising one or both free-text and, after conversion of the
free-text, structured data, wherein the structured data repre-
sents the intended meaning(s) of the free-text. The conversion
of free-text to structured data 1s done interactively with the
author, 1n a progressive and incremental fashion during the
authoring of the free-text message.

According to one embodiment, the free-text of the message
1s Tor receiving by human recipients, and the structured data is
for recetving by at least one computer-based management
system.

According to one embodiment, the free-text message 1s an
clectronic message, e.g., an email, instant message (IM),
mobile phone text message (SMS), and/or other electronic
message.

One particular embodiment includes a method comprising
presenting a user interface to a user on a display device,
accepting free-text from the user, converting the accepted
free-text to form or modily structured message components
related to the accepted free-text, and presenting to the user on
a structured message user interface the structured data com-
ponents related to the accepted free-text, such that the user
can modily or accept the structured message components.
The method further includes accepting from the user the
user’s modification and/or acceptance of the presented struc-
tured message components until structured message compo-
nents related to the accepted—Iree-text are accepted. The
method turther includes repeating some or all of these steps
until a composite message comprising both free-text and
structured data 1s formed such that the structured data repre-
sents the intended meaning of the free-text in a form under-
standable by a computer-based management system. The
method also includes electronically communicating the struc-
tured data of the composite message to at least one computer-
based management system and, in the case that there 1s at least
one human recipient, communicating at least the free-text of
the composite message to the at least one human recipient.

One particular embodiment includes a method comprising,
receiving from a sending user at least the free-text part of a
composite message that includes the free-text and structured
data corresponding to the free-text, wherein the structured
datarepresents the intended meaning of the free-textin a form
understandable by a computer-based management system.
The method 1includes accepting from a user an indication that
the user desires to respond to the received composite mes-
sage, and presenting to the user one or both of the free-text of
the recerved composite message on a free-text user interface
and/or the structured data of the composite message on a
structured message user interface, such that the user can
selectively modily one or both of the presented free-text
and/or structured data to form a new composite message to
send to one or more recipients. The recerved composite mes-
sage 1ncludes structured data corresponding to a plurality of
data objects not necessarily having the same data object type.

One particular embodiment includes a method comprising
receiving from a sending user a free-text message, accepting,
from a user an indication that the user desires to respond to the
received message, presenting to the user the free-text of the
received message on a free-text user interface, and accepting,
at least some of the free-text from the user, the accepting
including accepting modification and/or addition to the free-
text. The method also includes converting the accepted free-
text to form or modily structured message components
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related to the accepted free-text, presenting to the user on a
structured message user interface the structured data compo-
nents related to the accepted free-text, such that the user can
modily or accept the structured message components, and
accepting from the user the user’s modification and/or accep-
tance of the presented structured message components until
structured message components related to the accepted—
free-text are accepted. The method further includes repeating
some or all of the steps of accepting of at least some of the
free-text, converting, presenting the structured data compo-
nents, and accepting the user’s modification and/or accep-
tance until a composite message comprising both free-text
and structured data 1s formed such that the structured data
represents the intended meaning of the free-text in a form
understandable by a computer-based management system.
The method further includes electronically communicating
the structured data of the composite message to at least one
computer-based management system and, in the case that
there 1s at least one human recipient, communicating at least
the free-text of the composite message to the at least one
human recipient.

One particular embodiment includes a method comprising:
selecting a first data object of a first data object type, the first
data object represented 1n structured data 1n a computer-based
management system that 1s storing the structured data; dis-
playing data of the first data object to auser on a user intertace
that includes a text user interface; accepting iree-text or a
modification of free-text from the user; converting the
accepted free-text to form or modily structured message com-
ponents related to the accepted free-text; presenting to the
user on a structured message user iterface the structured data
components related to the accepted free-text, such that the
user can modily or accept the structured message compo-
nents; and accepting from the user the user’s modification
and/or acceptance of the presented structured message com-
ponents until structured message components related to the
accepted—Iree-text are accepted. The method further
includes repeating some or all of the steps of accepting at least
some of the free-text, converting, presenting the structured
data components, and accepting the user’s modification and/
or acceptance until a composite message comprising both
free-text and structured data 1s formed such that the structured
data represents the intended meaning of the free-textin a form
understandable by a computer-based management system.
The method further includes electromically communicating
the structured data of the composite message to at least one
computer- -based management system and, 1n the case that
there 1s at least one human recipient, communicating at least
the free-text of the composite message to the at least one
human recipient.

Different particular embodiments each include a com-
puter-readable and tangible carrier medium on which are
encoded instructions that when executed by one or more
processors of a processing system are operable to carry out
any of the method embodiments described herein.

Particular embodiments may provide all, some, or none of
these aspects, features, or advantages. Particular embodi-
ments may provide one or more other aspects, features, or
advantages, one or more of which may be readily apparent to
a person skilled in the art from the drawings, descriptions, and
claims herein.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates a typical interaction with a computer-
based management system according to a typical prior art
method.
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FIG. 2A 1llustrates a typical interaction with a computer-
based management system according to one embodiment of
the present invention.

FI1G. 2B 1llustrates a system in which the typical interaction
of FIG. 2A takes place according to an embodiment of the
present invention.

FIG. 3 shows a tlowchart in simplified form for interacting,
with a computer-based management system 1n one embodi-
ment of the present invention.

FI1G. 4 shows a Gane-Sarson data tflow diagram of a typical
interaction with a computer-based management system
according to a typical prior art method.

FIG. 5 shows pseudo-code that illustrates how, 1n one
embodiment, identifying information i1s generated for the
data objects 1n a composite data message.

FIG. 6 shows pseudo-code that illustrates how, 1n one
embodiment, the structured data of a composite data message
are provided to their respective target computer-based man-
agement systems.

FI1G. 7 shows a flowchart in simplified form for interacting,
with a computer-based management system so as to update
pre-existing data objects.

FIG. 8 shows a portion of the structured data of an example
embodiment, wherein the structured data 1s stored in an
example XML format.

FIG. 9 shows a portion of the message body of an example
email, wherein the email message body includes a composite
data message, the composite data message comprising both
free-text and structured data.

FIG. 10 shows a tlowchart 1in simplified form for an alter-
nate embodiment for authoring composite data messages.

FIG. 11 shows an example user interface in simplified form
for the alternate embodiment of FIG. 10.

FI1G. 12 shows a flowchart in sitmplified form for assigning
references to data objects according to one method embodi-
ment.

DETAILED DESCRIPTION

Described herein 1s a method for interacting with com-
puter-based management systems and a software product,
¢.g., on a computer readable carrier medium that includes
instructions that when executed on a processing system
implement the method.

The user interacts with the computer-based management
system by authoring messages, each message comprising one
or both free-text and structured data. At least some of the
free-text has meaning 1n the context of one or more computer-
based management systems, that 1s, represent one or more
data objects. Such one or more data objects, including any
conceptual relationships between these objects are repre-
sented by the structured data. Thus, the structured data cor-
responds to one or more data objects that represent the mean-
ing included in the free-text. The structured data of the
message 15 communicated to the computer-based manage-
ment system, and, in the case there 1s at least one human
recipient for the free-text of the message, the free-text of the
message 1s communicated to the at least one human recipient.

For the purpose of the description herein, the term “com-
posite data message” will be used to refer to this type of
message that includes both structured data and free-text data.

GLOSSARY OF TERMS

For the purpose of the present description, the following
terms are used:
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Free-text: Text that may or may not contain formatting
mark up, but that need not be structured. Free-text, for
example, 1s typically not organized into structured data
objects.

Structured data: Data organized into one or more discrete
structured data objects of known type and having data
fields. In the context herein of communicating with a
computer-based management system, the structure of
the structured data 1s 1n a form understandable by the
computer-based management system. Each data object
in the structured data is represented 1n one or more data
structures used by a particular computer-based manage-
ment system to represent the data object(s).

Composite data message: A message for reception by at
least one recipient for use 1n collaboration management,
that message containing both free-text and structured
data, wherein text fragments are mapped to fragment
data objects.

Text fragment: A portion of free-text, e.g., a paragraph or a
sentence. According to one embodiment, a text fragment
includes one atomic unit of information for mapping to
one structured data object.

Token: A single word or a number or a symbol or an
unbroken sequence of symbols.

Structured data object: A conceptual unit of data organized
into at least one data field and having a known type. Each
object 1s represented 1 a particular computer-based
management system by a set of data fields organized 1n
one or more data structures of a particular type. An
example 1s a data object that 1s represented as a record of
data fields 1n a table of a known type 1n a relational
database of a computer-based management system that
uses the relational database.

Data object: see structured data object.

Type: A static definition speciiying the structure for all
structured data objects based on that type. Typically,
cach such defimition includes specifications for at least
one data field definition, and optionally includes: vali-
dation rules, behavior definitions, and relationship defi-
nitions. Those skilled in the art will appreciate that a type
1s equivalent to the *““class” concept 1n object-oriented
design.

Provisional: Refers the status of an entity, e.g., a type, a
structured data object, or a data field, where the 1dentity
and/or data state of that entity has not been manually
confirmed as correct by a human user.

Verified: Refers the status of an entity, e.g., a type, a struc-
tured data object, or a data field, where the 1dentity and
data state of that entity has been manually confirmed as
correct by a human user.

Automatic: Refers to a property of an operation, the prop-
erty being that the operation 1s performed by the appa-
ratus.

Manual: Refers to a property of an operation, the property
being that the operation 1s performed by a human user.

Authoring: The addition, modification and deletion of free-
text fragments and structured data objects 1n a composite
data message.

None or more: As 1s common 1n the art, in the description
and claims, the term “none or more” for a quantity of
elements means either none of the elements, or 1f there 1s
or are elements, at least one element. It 1s used to indicate
“optionally one or more.”

Respond: It 1s to be understood that the verb “responding”
to a message and the noun a “response” to a message
encompass the commonly understood verbs “replying”
to the message and “forwarding” the message, and the
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commonly understood nouns a “reply” to the message
and a “forwarding” of the message. The replying 1s, for
example, by sending a reply message to the sender of the
message. The forwarding 1s, for example, by forwarding
of the message by sending a message to nominated
recipient(s), one ol which may be the sender. Some user
interfaces also may permit redirecting and/or resending
a received message. The meaning of the verb “respond-
ing’” 1s meant to encompass such actions. Note that some
implementations permit for editing of a message that 1s
being “re-sent” and/or “redirected.”

Example Embodiments

FIG. 2A shows a high-level conceptual representation of
interacting with a computer-based management system using
one method embodiment of the present invention.

According to this embodiment, a computer-based manage-
ment system includes a management program 120 that imple-
ments one or more of a user interface, behaviors and APl of a
computer-based management system, and a database 110 that
implements a data store of the computer-based management
system. Furthermore, according to this embodiment, a user
acting as author 150 authors a composite data message 180
using a message program 190 executing on a processing
system, €.g., an add-in installed 1n Microsoit Outlook™,
where that add-in provides a method embodiment of the
present invention.

In one embodiment, the message program 190 has knowl-
edge of the API of the computer-based management system.

The first message program 190 communicates the struc-
tured data 220 of the composite data message to the manage-
ment program 120. The management program 120 stores the
structured data 1n the database 110.

According to one embodiment, the message program com-
municates the structured data to the management program by
interacting with the API exposed by the management pro-
gram. For example, the computer-based management system
exposes an API using the Microsoit Distributed Component
Object Model (“DCOM”), and the message program interacts
with the DCOM objects of the API.

Furthermore, the message program 190 communicates the
free-text 200 of the composite data message to a second
message program 210.

According to one embodiment, the message program com-
municates the free-text of the composite data message to the
other message program by sending the free-text as an ordi-
nary electronic message, €.g., an email, instant message (IM),
mobile phone text message (SMS), and/or other electronic
message.

In one embodiment, the message program 190 and the
message program 210 are the same program executing on
different processor systems. According to another embodi-
ment, the message program 190 and the message program
210 are the same program executing on the same processing
system, but for example, used by different users at different
times.

A user acting as recipient 160 receives the free-text of the
composite data message by interacting with the message pro-
gram 210. In one embodiment, the free-text 1s recerved as an
clectronic message, e.g., an email, instant message (IM),
mobile phone text message (SMS), and/or other electronic
message, and the message program 210 1s the electronic
message client used by the recipient.

FIG. 2B shows an example system that implements the
embodiment illustrated 1n FIG. 2A. The author 150 authors
the composite data message by entering {ree-text on a user
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terminal 101. Those 1n the art will understand that a user
terminal can take various forms, and the example user termi-
nal 101 shown 1n FIG. 2B includes one or more processors,
¢.g., a CPU 107, memory subsystem 106, a keyboard 104, a
mouse or other pointing device 103, a display device 102 such
as a display screen, a storage subsystem, €.g., one or more
disk drives 105, and other elements not shown. These ele-
ments are coupled by a bus system 109, shown, for simplicity,
as a simple bus. Many elements and details are not shown so
as not to obscure the inventive aspects. The message program
190 1s shown 1n the memory 106. In the system shown, ter-
minal 101 has a network interface 108 coupled to a network
111, which can be a private network, or the Internet, including,
a virtual private network over the Internet.

Each of the keyboard and the pointing device can be 1ndi-
vidually considered a user input device, as can the combina-
tion of the keyboard and the pointing device. Other embodi-
ments of a user mput device also are possible, e.g., voice
input, pad mput, and so forth.

The computer-based management system includes the
management program 120 that in the example system 1s
shown residing on and operable 1n a server 121 which 1n this
example 1s remote to the user terminal 101, and coupled to the
terminal 101 via the network 111. The server 121 1s 1n one
embodiment of a standard processing system that includes
one or more processors, €.2., a CPU 122, a memory sub-
system 123, a storage system 124 which contains the database
110, and other components, including a network interface
125, all coupled via a bus subsystem 126 shown for simplicity
as a simple bus. The network interface 1s connected to the
network 111.

FIG. 2B shows the server 121 including a user input device
and a display screen. The management program includes the
ability to display a user interface to a user via the display of
the server 121. In one embodiment, the server 121 also can
serve as a user interface remotely to a remote processing
system, e.g., to user terminal 101 and/or user terminal 131
over the network 111.

The recipient 160 of the free-text message receives the
free-text part of the composite message on another user ter-
minal 131, e.g., as an electronic message, €.g., an email,
instant message (IM), mobile phone text message (SMS),
and/or other electronic message. Those 1n the art will under-
stand that a user terminal can take various forms, and the
example user terminal 131 shown 1n FIG. 2B includes one or
more processors, €.g2., a CPU 132, memory subsystem 133, a
keyboard, a mouse or other pointing device, a display screen,
a storage subsystem, €.g., one or more disk drives, and other
clements not shown. These elements are coupled by a bus
system shown, for simplicity as a simple bus. Many elements
and details are not shown so as not to obscure the inventive
aspects. The message program 210 1s shown in the memory
133. In the system shown, terminal 131 has a network inter-
face 134 coupled to the network 111.

While FIG. 2B shows the recipient, the author, and the
server in which the management program 1s remote from each
other and connected by a network, those 1n the art will appre-
ciate that other arrangements are possible and fall within the
scope of the present invention. For example, 1n one system,
the database 110 and the processing system in which the
management program 120 operates are remote to other ele-
ments, while other elements that are shown in FIG. 2B as
remote and on different processors, can be co-located and
even operate on the same processing system. The recipient,
for example, can receive the free-text message on the same
user terminal as was used to create the message, such receiv-
ing being at a later time than the creating of the message.
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A Method of Authoring a Composite Data Message and Com-
municating the Message

FI1G. 3 1s a simplified flowchart of one embodiment of the
present invention. The operation shown 1s for a user acting as
an author creating a new composite data message. The com-
posite data message contains new information to be added to
a computer-based management system that includes database
110. Suppose, for example, the author enters information
about a new task, and also enters information about a new
issue. The composite message includes free-text and, after
conversion of the free-text, structured data that represents the
intended meaning(s) of the free-text, and that 1s in a form
understandable by the computer-based management system
to be incorporated 1n database 110.

The method includes 1n 224 displaying a user interface to
the user that enables the user to optionally nominate one or
more human recipients for the free-text of the composite data
message. In 225, the method accepts none or more indicators
of human recipient(s), e.g., as provided by the user, or pre-
defined from a previous received message. One example of an
indicator 1s an email address, and/or other electronic message
address, such as a contact name for an instant message, or a
mobile phone number 1n the case of an mobile phone text
message (SMS) so that 225 includes the method accepting
clectronic message addresse(s) of the human recipient(s),
e.g., any user-provided electronic message addresses.

The method 1ncludes 1n 230 the user interactively provid-
ing and the method accepting free-text input in the form of
one or more Iree-text fragments. The method 1n 230 also
includes converting the accepted free-text fragment(s) to
structured data to create a composite data message. The con-
verting includes determining data object types and forming
the data objects. Each object is stored 1n at least one associ-
ated data structure and may refer to other objects.

The method includes 1n 240 assigning references between
specific data objects.

The method further includes in 250 determiming 11 the user
has finished authoring the composite data message, and 11 the
user has not yet finished, returning to 223 to continue accept-
ing more text fragment(s) and/or more recipients(s).

If the user has finished authoring the composite data mes-
sage, the method ascertains in 260 whether the user intends
for the message to (now) be sent. I yes, then 1n optional step
2770, the method includes assigning identifiers usable by the
computer-based management systems for referring to a spe-
cific data object in the composite data message.

In 280, the method includes determining for each data
object of the composite data message, the at least one com-
puter-based management systems to which that data object
will be communicated. Typically, but not necessarily, there 1s
only one computer-based management system, or the
intended computer-based management system 1s clear from
the context, 1n which case, 280 1s skipped.

In 285 the method communicates the structured data of the
composite data message to the target computer-based man-
agement system(s) to be accepted by the computer-based
management system(s), the accepting including appropri-
ately modifying the database(s) of the computer-based man-
agement system(s).

In 290, the method includes communicating the free-text of
the composite data message to any human recipients nomi-
nated by the author of the message, e.g., as an electronic
message, €.g., an email, imstant message (IM), mobile phone
text message (SMS), and/or other electronic message.

While the tlowchart of FIG. 3 shows the sending of the
structured data to the intended computer-based management
system(s) separately and before the sending of the free-text
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message to any intended human recipient(s), no order of these
steps should be inferred. For example, 1n different embodi-
ments, the free-text part and structured data part can be sent
simultaneously, or the structured data sent after the free-text
data 1s sent.

Authoring the Message

The method includes 1n 230 the user 1interactively provid-
ing and the method accepting free-text input 1n the form of
one or more Iree-text fragments. 230 further includes the
method of converting the free-text fragment(s) to structured
data to create a composite data message. In one embodiment,
the user interface presented to the user 1n 224 1ncludes pro-
vision for entering the free-text. In one embodiment, the
converting to structured data 1s performed iteratively and
incrementally by parsing the accepted Iree-text during
authoring by the user. The conversion results 1n a provisional
structured data state. For example, the author types a text
fragment using the keyboard in the user terminal 101, e.g.,
types a paragraph. In one embodiment, the method has stored
keywords that are indicative of data objects of particular
types. For example, the “keywords™ software” and “bug” are
indicative of a data object of a type “Issue.” The method
includes parsing the accepted text-fragment and searching for
keywords. In the case that one or more keywords are recog-
nized that are indicative of a particular type, the method in
230 creates a provisional structured data state, including cre-
ating a data object of the particular type indicated by the
recognized keyword(s). Suppose for example that an
accepted text fragment 1n 230 1includes the words “software™
and “bug” that have been previously stored and that are
indicative of the data object type “Issue.” According to this
example embodiment, the method creates a provisional struc-
tured data state, wherein a data object of type “Issue” 1s
created, and the data fields of that data object are assigned
initial values. For example, a data field for storing the 1ssue
category 1s assigned the value “Software Fault”, and a data
field for storing the name of the person responsible for resolv-
ing the i1ssue 1s assigned the name of the first nominated
recipient. Other data fields are initialized to their respective
default states, e.g., assigned null values. In 230, the provi-
sional data state 1s displayed to the user alongside the free-text
while the user 1s authoring the free-text.

Furthermore, according to one embodiment, the step 1n 230
includes for incremental user verification and correction of
such provisional structured data states. Thus, the author 1s
able to confirm and, 1f necessary, correct the results produced
by the automated conversion of free-text to structured data.

Once approved, the provisional designation 1s removed,
the data state 1s assumed correct, and 1s no longer subject to
automated changes.

According to one embodiment, 1n 230, further manual
changes to previously approved constituents of the structured
data are still possible. Further according to one embodiment,
in 230, changes to a text fragment subsequent to the approval
of the corresponding structured data revoke the approved
status of the corresponding structured data.

According to one embodiment, in 230, the converting
includes using: at least one schema; none or more message
templates; none or more pre-determined life-cycles associ-
ated with a given data object type; and/or none or more
pre-determined workiflows for messages.

Further, according to one embodiment, the method 1n 230
includes displaying a visual model of the structured data of
the message to the user.
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One particular embodiment includes, m 230:

(a) accepting mput indicative of a text fragment of the
message;

(b) analyzing the accepted input to ascertain whether one
or more predefined text conditions are met;

(c) in the case 1t 1s ascertained that one or more of the
predefined conditions are met providing to a user output
indicative of proposed structured data corresponding to the
accepted 1nput;

(d) accepting from the user additional mput indicative of
selective modification and/or approval of the proposed struc-
tured data; and

(¢) repeating steps (a) to (d) until all data indicative of all
text fragments are accepted and analyzed.

In one embodiment, the text fragment 1s provided as free-
text.

In one embodiment, the analyzing of (b) includes one or
both of analyzing the accepted input corresponding to the text
fragment, and analyzing the relationship of the text fragment
to one or more previously accepted mputs corresponding to
text fragments.

In one embodiment, the analyzing of (b) includes one or
both of analyzing the accepted input corresponding to the text
fragment, and analyzing the approved structured data corre-
sponding to one or more previously accepted mputs corre-
sponding to text fragments.

In one embodiment, one or more predefined text conditions
1s associated with one or more data object types, and the
proposed structured data includes one or more of the data
object types associated with the met text conditions.

One embodiment includes the step of providing a frame-
work for the association of text conditions to data object
types. One example 1s pre-defining a set of keywords and the
data object types associated with the keywords.

One embodiment includes the step of automatically 1den-

tifying one or more data object types associated with the met
text conditions.

One embodiment includes the step of analyzing the one or
more 1dentified data object types for identifying a pretferred
selection of data object types.

In one embodiment, the preferred selection of data object
types includes one or more or all of the identified data object

types.

In one embodiment, analyzing the one or more 1dentified
data object types includes applying a selection protocol that 1s
included in a mapping protocol for mapping between iree-
text and structured data.

In one embodiment, the mapping protocol includes a con-
fidence level assessment. In one embodiment, the mapping
protocol includes assessment of previously approved struc-
tured data. In one embodiment, the mapping protocol
includes analysis of one or more attributes associated with the
user. In one embodiment, the mapping protocol includes
analysis of one or more attributes associated with one or more
of the recipients. In one embodiment, the mapping protocol
includes analysis of one or more relationship attributes relat-
ing to the user and one or more of the recipients. In one
embodiment, the mapping protocol includes analysis of one
or more attributes associated with a related message. In one
embodiment, the mapping protocol includes analysis one or
more attributes associated with one or more data object types.
Furthermore, mm one embodiment, the mapping protocol
includes application of data derived by a learning algorithm.

In one embodiment, each data object type 1s indicative of
one or more detail fields.
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In one embodiment, the output indicative of proposed
structured data provides one or more of the detail fields of
which the data object types included 1n the proposed struc-
tured data are indicative.

In one embodiment, the providing of the additional 1nput
indicative of selective modification and/or approval of the
proposed structured data includes editing and or approving
information in the provided detail fields.

In one embodiment, one or more of the data fields are
pre-determined to be a mandatory data field. Eventual trans-
mission of the composite message 1s conditional and permit-
ted only 1n the case that each of the provided mandatory detail
fields 1s populated.

In one embodiment, at least one detail field 1s associated
with one or more pre-determined validity conditions, e.g., the
allowable type and allowable maximum length for data for
populating the detail field. Eventual transmission of the com-
posite message 1s conditional and permitted only 1n the case
that all applicable validity conditions are met.

In one embodiment, one or more of the provided detail
fields are automatically populated based on the analysis of the
text.

In one embodiment, for each data object type the detail
fields relate to aspects of that data object type.

In one embodiment, the detail fields 1include detail fields
that relate to deadlines or other dates. In one embodiment, the
detail fields include detail fields that relate to classifications.
In one embodiment, the detail fields include detail fields that
relate to resource allocations. In one embodiment, the detail
fields include detail fields that relate to priority rankings. In
one embodiment, the detail fields include detail fields that
relate to responsibility allocations. Furthermore, i one
embodiment, the detail fields include detail fields that relate
to task acceptances or rejections.

In one embodiment, either or both of the detail fields and
the data object type are provided 1n a graphical user interface
as modifiable components.

In one embodiment, the step of providing a signal 1ndica-
tive of proposed structured data i1s performed upon one or
more predetermined conditions being met.

In one embodiment, the one or more predetermined con-
ditions include a user input. In one embodiment, the one or
more predetermined conditions include input indicative of
completion of receipt from the user input indicative of text.
Furthermore, 1n one embodiment, the one or more predeter-
mined conditions include mput indicative of completion of
receipt from the user input indicative of a discrete fragment of
text.

In one embodiment, input indicative of a discrete segment
of text includes 1input indicative of a paragraph of text.

In one embodiment, the text 1s displayed to the user by way
of a graphical user interface in a free-text message field and
the signal indicative of proposed structured data 1s provided
in, on and/or adjacent the free-text message field.

In one embodiment, the signal includes a tree diagram
indicative of the proposed structured text.

In one embodiment, the tree diagram 1s provided 1n a struc-
tured text preview field alongside the free-text message field.

In one embodiment, the signal includes one or more modi-
fiable 1tems periodically superimposed on the free-text mes-
sage lield.

In one embodiment, the one or more predetermined text
conditions include the presence of one or more predetermined
keywords. In one embodiment, the one or more predeter-
mined text conditions include the presence of one or more
predetermined grammatical structures. In one embodiment,
the one or more predetermined text conditions include the
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presence of one or more predetermined text structures. Fur-
thermore, in one embodiment, the one or more predetermined
text conditions mclude the presence of one or more predeter-
mined 1dentifiers.

In one embodiment, one or more predetermined text struc-
tures include text structured to identily a date or other point in
time.

In one embodiment, the one or more predetermined 1den-
tifiers are indicative of one or more resources, items, projects,
persons or locations.

In one embodiment, the message consists of a single text
fragment.

In one embodiment, the user output indicative of proposed
structured data corresponding to the accepted input that 1s
provided to the user includes one or more modifiable compo-
nents presented 1n a graphical user interface.

While those in the art will recognize that the above
described details on embodiments of the method included 1n
230 to author the composite message are suilicient to imple-
ment and practice this composite-message authoring part of
the 1nvention, more details on some of the above-described
embodiments are available 1n U.S. patent application Ser. No.
11/45°7,873 filed Jul. 17, 2006 to inventor Novy. The contents
of U.S. patent application Ser. No. 11/457,873 are incorpo-
rated herein by reference.

REFERENCES

Referring back to FIG. 3, the method includes 1n 240
assigning references to specific data objects. For the purpose
of the description herein, the term “referent” i1s used to
describe a data object referred to by another data object. Such
other data object being the “referrer”” According to one
embodiment, a data object can refer to none or more referents,
and the reference 1s stored as part of the data structure of the
referrer.

According to one embodiment, each referent 1s included 1n
at least one of the structured data of the composite data
message of the referrer, the structured data of another com-
posite data message, and a management data system.

A typical example 1s a composite data message comprising
a task data object. The task refers to the project to which the
task belongs, where that project already exists as a data object
in a computer-based management system. Another example
1s a composite data message comprising an 1ssue objectand a
plurality of task objects, where the task objects are steps in the
resolution of the 1ssue, and thus, each of the resolution tasks
refers to the 1ssue to which 1t belongs.

Each reference includes suificient information for 1denti-
tying the location of the referent, e.g., a specific computer-
based management system or a composite data message, for
selecting the appropriate method for accessing the storage
location, and for unambiguously locating the referent in that
storage location. For example a task data object refers to a
project, where the project 1s stored as a record 1n a relational
database. In that case the reference includes the name of that
relational database computer-based management system
hosting the database, the name of the database, the name of
the table storing the project record, and the primary key for
locating the record 1n the table.

In one embodiment, each reference has a type, where the
reference type 1s according to the relationship between the
referrer and the referent. For example the reference type
“Predecessor” 1s for references where the referrer and the
referent are both task data objects, and the referent is a pre-
decessor of the referrer. In addition, each data object type has
a pre-determined set of assignable reference types, and each
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reference type has a pre-determined set of assignable data
object types for use as referents. For example, one example
embodiment allows task data objects to be assigned only
references of type “Person”, “Project”, “Predecessor”, “Suc-
cessor’, and “Self”.

Furthermore, each reference includes none or more
attributes, the attributes for describing the reference further.
The attributes of a reference are determined by the reference
type of the reference. For example, a reference of type pre-
decessor has a predecessor type attribute with allowable val-
ues “Finish-to-Start”, “Finish-to-Finish”, “Start-to-Finish”,
and “Finish-to-Finish™.

FIG. 12 shows a simplified flowchart of one embodiment of
a method of assigning references included 1n step 240. The
user interface presented to the author 150 includes a way for
the user to 1ndicate a request to assign a reference to a given
data object, e.g., to a data object that 1s the referrer. One such
user interface for operation with a two or more button point-
ing device, e.g., a two-button mouse, has provision for the
user to right-click to show a menu of options, and one option
1s to assign a reference. Suppose that the author 150 has
indicated a request to assign a reference to a given data object
that 1s the referrer, and that the method has accepted the
indication.

The embodiment in 240 includes 1n 460 determining a
selection of assignable referents for the referrer data object.
Determining the selection of assignable referents includes
optionally determining one or more sources of assignable
referents, and/or determining none or more criteria for select-
ing data objects from these selected sources, the selected
objects being for inclusion 1n the selection of assignable
referents.

Different embodiments 1include different determining cri-
teria for selecting data objects for inclusion in the selection of
assignable referents.

One embodiment includes the type of the referrer deter-
mining the type of data objects that are assignable referents
tor that referrer. That 1s, the type of the referrer determines the
assignable reference types, and the assignable reference types
determine the assignable referents.

One embodiment includes the current data state of a par-
ticular data object determining 11 that particular data object 1s
an assignable referent. As an example, for a project, it may be
that the data state of a project data object indicates that the
project 1s closed, and therefore that project data object 1s no
longer an assignable referent.

One embodiment includes the identity and access privi-
leges of the author of the composite data determining 1f a
given data object 1s an assignable referent. As an example, for
a task, 1t may be that the author 1s not allowed to create new
task data objects 1n a particular project.

According to one embodiment, determining sources of
assignable referents includes selecting the composite data
message being authored. In one embodiment, determining
sources of assignable referents includes selecting any com-
posite data message to which the composite data message 1s a
direct or indirect response, €.g., a reply or a forward. In one
embodiment, determining sources ol assignable referents
includes selecting any suitable computer-based management
system, where that computer-based management system 1s
considered suitable 11, and only if, 1t handles at least one data
object type that 1s an allowable referent type for the referrer.

Furthermore, 1n 470 the method includes providing for the
author to select a referent from the selection of assignable
referents. Providing for the selection of a referent includes
displaying suificient information about each referent to the
author to allow the author to unambiguously determine the
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identity of the referent, e.g., the name and source of the
referent, and providing for the author to indicate his/her selec-
tion, €.g., by a mouse-click.

In 480 the method includes determining the reference type
of the new reference. According to one embodiment, deter-
mimng the reference type includes determining which refer-
ence types are valid candidates. A reference type 1s a valid
candidate 1, and only 1f, according to the referrer’s data
object type a reference of that type 1s assignable to the refer-
rer, and according to the reference type the referent 1s assign-
able to a reference of that reference type.

Furthermore, 11 there exists only one reference type that 1s
a valid candidate, then the method 1n 480 includes automati-
cally determining that this reference type 1s the reference type
of the new reference. 11 there exists more than one candidate
reference type the method includes 1n 480 providing for the
author to manually select the intended reference type from a
selection of the valid candidates.

The method 1includes 1n 490 creating a reference based on
the reference type determined 1n 480, and assigning the data
object selected 1n 470 as the referent of the new reference.

Furthermore, 1n 500, the method includes mitializing ref-
erence attributes, each attribute according to 1ts default value.
Attributes without default values are initialized to null values.

The method also includes 1n 500 providing for the author to
manually assign attribute values, including assigning new
values to attributes that have been mitialized to their respec-
tive default values.

The method includes 1 510 assigning the new reference to
the referrer.

Referring again to FIG. 3, 1n one embodiment, the step in
240 also includes assigning references globally to the com-
posite data message, and assigning these references automati-
cally to each data object 1n the composite data message,
except where the type of the data object does not permit the
adding of a specific reference type.

FI1G. 8 illustrates a part of the structured data of a composite
data message according to an example embodiment. Accord-
ing to this embodiment, the structured data of a composite
datamessage 1s stored in XML format. Those skilled in the art
will appreciate that there are many alternate formats for stor-
ing structured data, including other XML formats, or alter-
nately, data tables of a relational database. For representing
references, this embodiment uses a references element, that
clement comprising as child elements none or more reference
clements. According to this example, each reference element
includes one immediate child element (the “referent ele-
ment”), e.g., the person element, and the name of the referent
clement 1dentifies the data object type of the referent. Each
referent element includes at least one source element, where
cach source element specifies the necessary mformation for
locating the specific data structure(s) that store the relevant
referent data object. Where the source element 1s an empty
clement, e.g., the predecessor element 1n FIG. 8, this means
that the referent 1s 1itself located in the composite data mes-
sage.

Furthermore, according to the example in FIG. 8, where a
referent element includes a plurality of sources, this means
that the referent exists 1n a plurality of storage locations. The
additional child elements of a referent element provide infor-
mation for use when authoring or displaying the composite
data message. For example, a child element called task_role
of the person referent element indicates the role the person
has with respect to the task referring to that person.

Furthermore, according to the example of FIG. 8, each data
object includes a self referent element, that element referenc-
ing that data object 1n the none or more computer-based
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management systems that also include the data object. For
example, a task data object included 1n a composite data
message has already previously been stored 1n a computer-
based management system handling tasks. The task in the
example of FIG. 8 includes a seli-referent element, wherein
the source 1s a Microsolit Project™ file. The ID attribute of the
source has not yet been set, indicating that the data object 1s
not yet stored 1n the file. This indicates that this Microsoit
Project™ file 1s the target computer-based management sys-
tem that 1s to recerve that task on sending the composite data
message.

Finishing the Authoring of the Composite Data Message

Referring again to FIG. 3, one embodiment of the method
further includes 1n 250 determining if the user has finished
authoring the composite data message, and 11 the user has not
yet finished, returning to 2235 to continue accepting more text
fragment(s). The embodiment shown in FIG. 3 allows for
adding more recipients, or a recipient 1 no recipients have
been added. No ordering should be assumed. For example,
230 can occur before 225.

I1 the user has finished authoring the composite data mes-
sage, the method then ascertains 1n 260 11 the user intends to
send the message. According to one embodiment, 11 the user
does not intend to send the message, e.g., the user has simply
closed the program, the method ends.

Data Object Identifiers

If the user does intend to send the message, the method
includes 1n 270 determiming and assigning identifiers.
According to one embodiment, the step 1 270 includes
assigning a globally unmique i1dentifier (GUID), 1.e., a ran-
domly generated 128-bit value to each data object in the
structured data of the message. According to another embodi-
ment, the step 1n 270 further includes assigning a GUID to the
composite data message. These identifiers are useful for
referring to a specific data object 1n a specific composite data
message, and can be communicated to computer-based man-
agement systems for use by the computer-based management
system.

Furthermore, 1n one embodiment, data objects 1n compos-
ite data messages can refer to data objects 1n other composite
data messages, €.g., by specitying the GUID of the composite
data message comprising the referent, and the GUID of the
referent itself.

According to yet another alternate embodiment, the step 1n
270 1s not 1mplemented.

Communicating with Computer-based Management Systems

The method includes 1n 280 determining for each data
object of the composite data message, the at least one com-
puter-based management systems to which that data object
will be communicated. For the purpose of the description
herein, the term “‘target computer-based management sys-
tem” 1s used to describe a computer-based management sys-
tem to which a given data object 1s to be communicated.

In one example embodiment, the determining of the at least
one target computer-based management systems for a give
data object 1s according to the type of the data object. For
example, 1the data object1s a task, the target computer-based
management systems include the computer-based project
management system, a common calendaring system, and a
billing system. If the data object 1s a risk, the target computer-
based management system 1s a risk computer-based manage-
ment system. FIG. 5 shows example pseudo-code for such an
embodiment for the step 1n 280.
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According to an alternate embodiment, only one computer-
based management system 1s used, and the step in 280 1s
skipped, since all data objects have the same target computer-
based management system.

According to the embodiment of FIG. 8, each target com-
puter-based management system for a given data object 1s
recorded as a source element included 1n the self referent
clement for that data object.

The method includes 1n 285 communicating the structured
data of the composite data message to the target computer-
based management systems.

For example, FIG. 6 shows pseudo-code for communicat-
ing the data objects that make up the structured data of the
composite data message to each target computer-based man-
agement system. For the purpose of the description herein the
term “driver” will be used for a computer-implemented
method for invoking the adding, updating and deleting of data
objects 1n a specific external system. According to the
embodiment ol FIG. 6, the method includes 1n step 285 select-
ing the appropriate drivers for each target computer-based
management system using those drivers to provide the data
objects of the composite data message to that computer-based
management system.

Furthermore, according to this embodiment, the method
includes 1n 285 resolving the references for data objects origi-
nally included 1n the composite data message which have now
been communicated to the target computer-based manage-
ment system. Resolving references means that where a refer-
rer data object 1n the composite data message refers to at least
one referent, each such reference 1s also communicated to the
computer-based management system.

For example, a computer-based management system
includes a relational database for storing tasks and projects 1n
the tables “tblTasks” and “tblProjects™ respectively, and the
step 1n 285 1ncludes communicating data objects directly to
the database. Each table has a primary key column, and the
value of that column 1s unique for each record in that table.
Furthermore, tbl'Tasks has a foreign key column called *“Pro-
jectID”, such that each record in tblTasks has a value in
column ProjectID that corresponds to the primary key of the
project record 1n tblProjects to which the task record belongs.
Thus, 1n this example, 11 a composite data message includes a
new task data object, the task data object comprising a refer-
ence to a project stored as a record 1n tblProject, then com-
municating the task data object to the target computer-based
management system includes 1in 285:

storing the task data object as a new record 1n tblTasks; and

assigning to the ProjectlD column of that new record the

primary key value of the tblProjects record for the ref-
crent project.

Different computer-based management systems might
store data in different forms. According to one embodiment,
the computer-based management system includes a database,
¢.g., a relational database hosted by a relational database
computer-based management system, and the method
includes 1n 285 using database access methods—including
access methods known in the art—to access that database
directly and interact directly with the tables of the database
used for storing the structured data of the composite data
message. One example access and interacting method usable
in different embodiments 1s Microsoit ActiveX Data Objects
(ADQO). Another access and interacting method usable 1n
different embodiments 1s Microsoit Open Database Connec-
tivity (ODBC).

Furthermore, 1n some embodiments, the computer-based
management system uses an API, and the structured data 1s
communicated to the computer-based management system
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by interacting with the API. For example, one embodiment
includes an API implemented as what are called Distributed
COM (DCOM) objects. Another embodiment includes an
API implemented as .NET objects for interacting via .NET
remoting. According to yet another embodiment, the com-
puter-based management system includes an API imple-
mented as a web service, e.g., the API 1s for interacting using
the Simple Object Access Protocol (“SOAP”) via HT'TP

wherein both the request to the API and the response from the
API 1s encoded using XML format. Those skilled in the art
will appreciate that there are many other embodiments for
providing an appropriate API.

Communicating with Human Recipient(s)

Referring again to FIG. 3, one embodiment of the method
includes 1n 290 communicating the free-text of the composite
data message to the nominated human recipients. In one
embodiment, the communicating 1s accomplished by sending
the free-text as an electronic message, €.g., an email, 1nstant
message (IM), mobile phone text message (SMS), and/or
other electronic message.

Those skilled 1n the art will appreciate that there are many
methods for communicating an electronic message contain-
ing Iree-text, and any such method can be used. In one
embodiment, many optional messaging methods are avail-
able for the user to select to send the free-text, e.g., by email
and optionally or alternately one or both ol by instant message
and/or by a mobile phone text message (SMS) message. The
type of electronic message for the free-text 1s not meant to be
a limiting factor.

In one embodiment, 1n addition to the free-text, 290
includes communicating the structured data associated with
the free-text, so that a recipient recerving the free-text, can
respond to the free-text message, e.g., reply or forward, and
has the associated structured data of that free-text. In one such
embodiment, composite data message 1s communicated
using email, instant messaging (IM), mobile phone text mes-
saging (SMS), and/or other electronic messaging, wherein
the message body of the electronic message includes both the
free-text and the structured data 1n a structured text format.
That structured data may be in XML, or 1n another form. FIG.
9 shows parts of an example email message body comprising
both the free-text and structured data of a composite data
message 1 XML format.

Those skilled 1n the art will appreciate that there are many
prior art method for communicating messages 1 various
formats, including textual and binary formats, and that many
such methods are suitable for communicating composite data
messages.

In one embodiment, rather than the structured data associ-
ated with the free-text of the composite message being sent, a
indicator to the structured data 1s sent to the recipient with the
free-text, so that the recipient can easily retrieve the struc-
tured data associated with the free-text, e.g., from the data-
base 110 of the intended computer-based management sys-
tem.

Updating Pre-existing Data Objects

By updating existing data objects includes such activities
as replying or forwarding, 1.e., responding to a previously
received message to form a new composite data message,
searching for existing data objects and editing such existing
data objects, and so forth. In general, therefore, a pre-existing
data object 1s a data object that exists, 1.e., 1s represented by
data stored 1n one or more computer-based management sys-
tems, e.g., as part ol a database. The existing data object may
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or may not exist 1n at least one previous composite data
message. The task at hand may or may not include forming a
new composite data message.

FIG. 7 shows a simplified flowchart of a method embodi-
ment that provides for auser acting as author to update at least
one data object—each a pre-existing data object—that
already exists 1n a computer-based management system, at
least one previous composite data message, or both 1n a com-
puter-based management system and at least one previous
composite data message. Many of the steps in the flowchart
are applicable to some but not other situations. For example,
a tflowchart of modifying a data object that already exists 1n a
computer-based management system, but was not 1n a com-
posite message would mclude steps shown in FIG. 7 that
would not be shown 1n a flowchart of a method that provides
for a user to respond to, e.g., reply to or forward a previous
composite data message, and thus modity the data objects(s)
of the previous composite data message, and vice versa, 1.€.,
the tlowchart of the response to the message would include
steps not 1 the flowchart of the modifying of a pre-existing
data object that was not part of a composite message. Thus,
the existing data object may or may not exist in at least one
previous composite data message. The task at hand may or
may not include forming a new composite data message.
Those 1n the art will understand how to modity the flowchart
of FIG. 7 for a particular situation.

The method includes 1n 330, selecting the pre-existing data
object to be updated. According to one embodiment, the
selecting includes providing for the author to run a search for
the data object by specitying search criteria, e.g., keywords,
and selecting the data object from the generated search
results.

In one embodiment applicable to the case of the pre-exist-
ing data objects being of a previously recetved composite
message, 330 includes providing for a user to respond to, e.g.,
reply to or forward a previous composite data message in like
manner to responding, e.g., replying to or forwarding an
ordinary email, instant message (IM), mobile phone text mes-
sage (SMS), and/or other electronic message. According to
such an embodiment, the method includes 1n 330 selecting all
pre-existing data objects of the composite data message being,
replied to. In one embodiment, a modified electronic message
user interface 1s presented to the user in which the user can see
previously recerved composite messages. For example, using
email to 1llustrate, the modified email message includes an
indication of any email that was part of a composite message.
Theuser can select the email message, and indicate “reply” or
“forward” 1n a familiar manner.

In FIG. 7, 330 includes the method of accepting a selected
data object according to the user selection.

In one embodiment, the method includes 1n 340 generating,
free-text corresponding to the selected data object as the
free-text of a new composite data message.

In one embodiment, the structured data of the new com-
posite data message starts as the structured data of the
selected data object. In one version, the forming of the new
composite data message includes copying or otherwise using
the structured data of the selected data object as the structured
data of the new composite data message.

According to one embodiment, the free-text 1s generated
using a template for representing a data object, the template
appropriate to the type of the represented data object, and
using the data field values of the data object. Those skilled in
the art will appreciate that there are many such methods
known for generating free-text from data objects, and, for
example, many common text editing programs, e.g.,
Microsoit Word™ 1nclude a merge function—sometimes
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called “mail-merge” function—that merges structured data,
¢.g., data 1n a table with some pre-formed text to form free-
text.

In one embodiment applicable to the case of the pre-exist-
ing data objects being of a previously recerved composite
message, the method includes 1n 340 copying the original
free-text corresponding to the selected data object into the
new composite data message. For example, in one embodi-
ment, as a result of the user indicating a new message 1s a
response, €.g., a reply to or a forwarding of a previous com-
posite data message, the free-text 1s generated by copying the
free-text of the previous composite data message.

The method includes in 350 authoring the message by
interaction with the user, and, 1f so selected by the user,
sending the composite data message. In one embodiment, 350
includes steps that are substantially the same as 230 to 285 of
the flowchart shown 1n FIG. 3.

In the event that the author changes the data object type of
a pre-existing data object in a composite data message, the
method also includes 1n 285 locating 1n each computer-based
management system the one or more data structures, e.g., the
one or more records, corresponding to that pre-existing data
object, and deleting those corresponding data structures.

As an example, consider a risk and 1ssue management
system that uses a relational database to store records corre-
sponding to data objects of data object types that include a
risk type and an 1ssue type. Suppose a particular risk was
defined, so that there are one or more records 1n the database
corresponding to the particular risk, and at some point in time,
what was a possibility—the potential event i1dentified as a
risk—has occurred. What 1s needed 1s for the particular risk to
be re-defined as an 1ssue. In such an example, a user authors
a composite data message that includes the pre-existing risk
data object, and 1n that composite data message, changes the
data object type of the object from “risk” to “1ssue”. On
communicating the structured data of this composite data
message, the method includes using the seli-reference of the
pre-existing data object to locate the risk data structure(s),
and delete these risk data structures in the database of the
computer-based risk and 1ssue management system, and add-
ing the data object of the composite message that corresponds
to what was the risk as an 1ssue to the computer-based risk and
1ssue management system.

In an alternate example risk computer-based management
system each data object that defines potential events includes
in the corresponding data structure(s), e.g., the corresponding
record, a status data field that provides for indicating that the
event has occurred. In such an alternate embodiment, receiv-
ing a structured message that includes an indication that the
data object has changed by an event occurring includes,
instead of deleting the data object, changing the status data
field of that data object. Thus, 1n the risk example, 1n this case
an alternate embodiment 1s used and the event defined as a
possibility 1n a risk data object has occurred, receiving the
structured data leads to the old risk not being deleted but
simply the event of the risk marked as eventuated.

According to one alternate embodiment of the modifying
of existing data objects, the recipients are communicated both
the free-text and the structured data of each composite data
message, and the method includes 1n step 330 of FIG. 7
providing for the recipient of the composite data message to
select at least one specific data objects 1n a recerved compos-
ite data message for inclusion 1n a new composite data mes-
sage. As an example, suppose an embodiment provides either
a textual representation of data objects, or a representation as
one or more 1cons, or both a textual and an 1conic represen-
tation of data objects. In such an example, the user interface
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allows one or more textual representations or icons to be
selected by the user, either individually, or as a group, so that
330 includes such selecting and the method of accepting the
user selection, and 1n 340 the method includes the corre-
sponding data objects of the selected object(s) to be copied to
a new composite data message.

Alternative Embodiments of Authoring a Composite Data
Message

Alternate embodiments exist, wherein authoring the com-
posite data message includes other computer-assisted means
for converting Iree-text to structured data, imncluding non-
optimal methods wherein the converting includes one or more
manual steps. FIG. 10 shows a simplified tlow chart of one
such alternate embodiment for the step 1n 230 of converting
free-text to structured data, where the free-text includes a
plurality of free-text parts, each corresponding to a different
data object. Note that each data object can have a different
data object type, so that the data object types of the plurality
are not necessarily the same.

In one alternate embodiment includes creating, 1n 360 to
400, each of a plurality of the message parts, each message
part corresponding to one of the data objects.

For each of a plurality of message parts, the method
includes 1 360 providing a mechanism for the user to select
a data object type, e.g., by displaying a user interface for the
user to select a data object type. One such interface embodi-
ment displays a list of the names of all available data object
types, and provides a mechanism, €.g., a check box for the
user to select a name from that list, thus selecting a data object

type.

In another such alternate embodiment, the available data
object types are represented by graphical representations that
are displayed to the user for the authoring of the composite
data message. For the purpose of the description herein, the
term “icon” 1s used to refer to such a graphical representation.
According to this embodiment, the user selects a data object
type by selecting, e.g., clicking on the corresponding icon. In
one version, clicking on multiple icons will set up for a
message that will include a plurality of the different data
object types, one for each icon selected.

Those skilled 1n the art will appreciate that there exist many
alternate techniques for presenting a user interface that
includes a mechanism for selecting one or more 1cons, includ-
ing: embodiments providing for the user to select the icon by
moving the mput focus to the 1con, e.g., by pressing the Tab
key on the keyboard, and pressing Enter; and/or embodiments
providing for the user to click-and-drag the icon to a desig-
nated area, e.g., the editable control for the display and editing,
of the free-text of the composite data message. Dragging a
plurality of such 1cons will set up for a message that will
include a plurality of data object types.

Note that for some embodiments, a suggested data object
type1s suggested once text is typed in, as described above, and
the user interface 1s used to confirm or modity the selection.

Furthermore, according to the alternate embodiment of
FIG. 10, the method includes 1n 370 creating a new data

object, the data object according to the type selected 1n step
360.

One embodiment further includes in 380 presenting to the
user a free-text region for entering the free-text corresponding,
to the data object created in 370. One such embodiment
provides the free-text region by displaying an editable, visu-
ally delimited region within the free-text editing control and
placing the iput cursor inside the editable region. For the
purpose of the description herein, the term “editable region”™
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1s used to refer to a visually delimited portion of free-text
where that portion of free-text corresponds to at least one data
object.

The user authors the free-text corresponding to the data
object created 1n step 370 1nside the editable region and 1n 390
the method accepts the input free-text. In one embodiment,
the method includes shrinking or growing the editable region,
¢.g., vertically according to the number of lines of free-text
entered so far by the user, such that the vertical extent of the
editable region according to the vertical extent of the free-text
in that region. The vertical window typically limited, so that
at some stage, the text scrolls as more free-text 1s entered, as
1s common 1n the art.

One embodiment provides for the user to move the 1nput
focus between editable regions using the arrow keys on the
keyboard, the mouse, and/or other techniques for moving the
input cursor. Such techniques would be known to those in the
art.

The method includes 1n 400 displaying for a user a struc-
tured data interface appropriate for the type of data. In one
example, the structured data interface 1s a form corresponding
to the type of data object 1s displayed, e.g., with fields to be
filled 1n. The user enters values for the fields 1n the structured
data interface and, also 1n 400, the method accepts the entered
field values. For example, the names and values of the data
fields are displayed using labels and editable controls respec-
tively, such that the names and values are displayed alongside
the editable region.

FIG. 11 shows an example user interface according to one
such alternate embodiment. Two objects are shown being
authored. A sidebar 440 displays the object types. When
selecting each object type, the user 1s given an option of
indicating that there 1s another object. The area 435 1s for the
first object which 1s of type “task”, and has “More” checked
to indicate that there 1s another data object. The second area
436 1n sidebar 440 1s for the second part and 1s shown to be a
data object of data object type “Issue.” A free-text control
region 450 includes editable regions for each data object. The
region 450 1n this example includes a first editable region 420
for the first data object and a second editable region 421 for
the second object. Forms 430 and 431 are shown correspond-
ing to the first and second object, with the form fields and their
respective labels being those for the appropriate types as
selected by the user, or in some embodiments, as determined
from the entered free-text.

Other Alternate Embodiments of Communicating the Struc-
tured Data

Furthermore, according to another alternate embodiment
of communicating the structured data, the computer-based
management system provides for importing data from a pre-
determined structured data format, e.g., the computer-based
management system provides for importing data from a
comma-delimited text file. According to this embodiment,
one implementation of 285 (see FIG. 3) includes exporting
the structured data of the composite data message to the
structured data format required by the computer-based man-
agement system for importing. Thus, according to this
embodiment, the computer-based management system need
not provide an API.

According to another alternate embodiment, the method
includes 1 230 providing for the user author to manually
select the at least one target computer-based management
system for each data object 1n the composite data message,
the selecting from a pre-determined selection of available
computer-based management systems. Furthermore, accord-
ing to this embodiment, the step 1n 280 1s not implemented.
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According to another alternate embodiment, the method
includes 1n 280 providing for the author to manually select at
least one target computer-based management system for the
composite data message as a whole, and providing for the
automatic assignment of the selected at least one target com-
puter-based management system to each data object 1n the
composite data message.

Furthermore, there exist alternate embodiments wherein
the structured data of the composite data message 1s not
communicated directly from the message program used to
author the composite data message to the computer-based
management system. According to one embodiment, the
method includes 1n 285 communicating the structured data to
a routing program, the routing program for determining the at
least one target computer-based management system for
receiving the structured data of the composite data message.
For example, a composite data message includes both tasks
and 1ssues and 1s communicated to an example routing pro-
gram 1n an organization that has separate computer-based
management systems for tasks and issues respectively. The
routing program communicates the task data objects to the
tasks computer-based management system, and the 1ssue data
objects to the 1ssues computer-based management system.

Those skilled in the art will appreciate that there exist
embodiments, wherein the computer-based management sys-
tem includes a plurality of databases, e.g., the computer-
based management systems stores data using a distributed
database. Furthermore, there exist computer-based manage-
ment systems built according to an n-tier design, 1.e., wherein
the computer-based management system includes a plurality
of components, the number of included components denoted
by n. For example, a 3-tier computer-based management sys-
tem comprising a user interface implemented as at least web
page, ¢.g., using HITML and JavaScript, one management
program and one database.

Furthermore, those skilled 1n the art will appreciate that
there exist equivalent embodiments to the embodiments
described above, such equivalent embodiments applying to
computer-based management systems that include a plurality
ol databases and computer-based management systems that
are according to an n-tier design.

According to another alternate embodiment, the computer-
based management system also stores the free-text of the
composite data message, and the method includes 1n 285
communicating both the free-text and the structured data of
the composite data message to the computer-based manage-
ment system.

According to yet another alternate embodiment, the com-
puter-based management system stores 1ts information 1n a
file, e.g., a Microsoit Excel™ format according to a pre-
determined format, and the embodiment includes 1n 285 com-
municating the structured data of the composite data message
by moditying the contents of the file directly, e.g., modifying
the contents of an MS Excel™ file by interacting with the
COM objects exposed by Microsoit Excel™,

According to another embodiment, the method includes 1n
290 communicating the composite data message, 1.€., com-
prising both free-text and structured data, to a recerving mes-
sage program, and further, the method includes 1n 285 pro-
viding for the recerving message program to communicate the
structured data to at least one computer-based management
system.

According to another alternate embodiment, the method
includes in 283 providing for both the sending and the receiv-
Ing message program to communicate the structured data of
the composite data message, each to none or more computer-
based management systems. For example, a user has authored
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and sent a composite data message to another user and the two
users are working in different organizations, each organiza-
tion having 1ts own computer-based management systems. In
this example, the sending message program communicates
the structured data of the composite data message to each
appropriate target computer-based management system of
the author’s organization, and the receiving message program
communicates the structured data to each appropnate target
computer-based management system of the recipient’s orga-
nization.

Furthermore, there exist embodiments wherein a single
data object 1s communicated to a plurality of target computer-
based management systems. For example, an orgamization
has one computer-based management system for project
management, and another computer-based management sys-
tem for creating mvoices for customers. In this example, a
task data object comprising timesheet information 1s commu-
nicated to the computer-based project management system
and to the mvoicing system.

Alternate Formation and Use of References

In embodiments where a single data object can be commu-
nicated to a plurality of computer-based management sys-
tems, the self-reference and each reference to another referent
includes sufficient information for identifying each storage
location of the referent, for selecting an appropriate method
for accessing each storage location and for unambiguously
locating the referent 1n each storage location. The example
embodiment 1n FIG. 8 shows a portion of the structured data
ol a composite data message expressed in XML format. This
example 1llustrates a referent that is a project, where multiple
source elements are used 1n the reference for locating the
referent 1n an example system named “Billing” and in an MS
Project document with the access path “http://serverl/CRM/
ProjectPlan.mpp”.

In one alternate embodiment, the authoring of composite
data messages 1s 1n accordance with the method and appara-
tus of co-owned above-mentioned incorporated by reference
U.S. patent application Ser. No. 11/457,873 to inventor Novy.
In this embodiment, references are used to embody the rela-
tionships between data objects described 1n that patent appli-
cation, and those skilled in the art will appreciate that 1n this
case, references are created 1n accordance with the methods
described therein.

Furthermore, those skilled in the art will appreciate that
there are many alternate embodiments for the steps described
in FIG. 12. For example, 1n one alternate embodiment, the
method includes displaying a textual representation of each
data object, a representation as one or more icons, or both a
textual and an 1conic representation of each data object of the
composite data message to the author during authoring, and
providing in step 470 for the user to select a referent for a
given referrer by clicking-and-dragging the representation of
the referent on top of the referrer.

According to another example embodiment, the step in 480
1s carried out before the step of determining the assignable
referents of step 460. In this embodiment, the method
includes providing for the user to manually select the refer-
ence type, and limiting the selection of assignable referents 1n
step 460 to only selecting referents allowable according to the
selected reference type.

Furthermore, 1n another embodiment, the method provides
for each data object type to be associated with a pre-deter-
mined set ol none or more reference types. For example, the
task data object type 1s associated with a reference to a
responsible task owner, and a project to which the task
belongs. According to this embodiment, the method includes
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repeating the step 240 of FIG. 3, performing one 1teration for
cach pre-determined reference type for each data objectin the
composite data message. Furthermore, 1n this embodiment,
the method also includes 1n step 460 of FIG. 12 limiting the
selection of assignable referents to only those referents allow-
able according to the reference type of the current iteration.

According to vyet another alternate embodiment, the
method 1 460 includes providing for the user to manually

select the referent type first, and limiting the selection of
assignable referents to only referents of the selected type.

Those skilled 1n the art will appreciate that there are many
alternate methods known 1n the art for representing references
in both permanent and temporary memory, for example point-
ers and offsets. Furthermore, there are many alternate meth-
ods known 1n the art for including references in structured
data, for example, 1n one embodiment, each reference 1s a
discrete data object comprising one pointer to the referrer and
one pointer to the referent, where the reference data object 1s
not a part of the referrer and 1s not a part of the referent.

Features of Using an Embodiment

The method for interacting with computer-based manage-
ment systems of this invention can be used to communicate
information to both computer-based management systems
and human recipients by authoring composite data messages
comprising both free-text and structured data. Furthermore,
the invention allows a wide variety of embodiments that can
be tailored to interact with many different computer-based
management systems and to be usable by a wide variety of
different users and user organizations.

For example, as will be appreciated by those skilled in the
art, methods for converting Iree-text to structured data to
produce composite data messages are known in the art,
wherein the converting 1s not done interactively during the
authoring of the free-text. Thus, according to such known
methods, the author completes the authoring of the free-text,
and the free-text 1s subsequently converted to structured data
using a prior art method for the conversion of the free-text to
the structured data.

Furthermore, embodiments may vary with respect to their
user 1nterfaces, as well as with respect to the terminology
used to communicate with the user. Some embodiments pro-
vide alternate user interfaces tailored to specific hardware
limitations, e.g., small screen real estate. Other embodiments
provide alternate user interfaces to take advantage of specific
available hardware and software features, e.g., voice recog-
nition software systems for authoring Iree-text. Some
embodiments vary with respect to the relative positioning of
displayed components.

The user interface component used to represent the struc-
tured data will vary depending on the type of information the
embodiment 1s designed to model.

Furthermore, as will be appreciated by those skilled 1n the
art, embodiments exist wherein the messages authored in
accordance with the invention are not immediately sent to one
or more recipients and computer-based management sys-
tems. For example, the composite data message 1s held as a
document file for an optional later transmission to at least one
recipient or computer-based management system.

According to another embodiment, the author 1s one of the
recipients of the composite data message.

Furthermore, the present mnvention may be implemented
using any combination of computer programming soitware,
firmware or hardware. Those skilled 1n the art will appreciate
that embodiments exist for a wide variety of composite data
message formats, including formats for transmission as an
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clectronic message, e.g., an email, instant message (IM),
mobile phone message (SMS), and/or other electronic mes-
sage.

Throughout this description, the embodiments and
examples shown should be considered as example, rather than
as limitations of the present invention.

For example, while English was the free-text language
used 1n the examples, the mnvention 1s applicable to text mes-
sages 1n any written language.

Note that the methods described herein may be coded into
soltware.

Note also that the use of the term “data object” does not
mean that the mnvention 1s restricted to being implemented by
what 1s called object oniented programming and/or using an
object-oriented language. An embodiment of the mvention
can be embodied 1n software written 1n whole or part using
object-oriented language, or not so written.

Unless specifically stated otherwise, as apparent from the
following discussions, 1t 1s appreciated that throughout the
specification discussions utilizing terms such as “process-
ing,” “computing,” “calculating,” “determining’” or the like,
refer to the action and/or processes ol a computer or comput-
ing system, or similar electronic computing device, that
mampulate and/or transform data represented as physical,
such as electronic, quantities into other data similarly repre-
sented as physical quantities.

In a similar manner, the term “processor’” may refer to any
device or portion of a device that processes electronic data
from registers and/or memory to transform that electronic
data 1nto other electronic data that may be stored 1n registers
and/or memory. A “computer” or a “computing machine” or
a “‘computing platform™ may include one or more processors.

The methodologies described herein are, in one embodi-
ment, performable by a machine, which includes a one or
more processors that accept instructions. For any of the meth-
ods described herein, when the instructions are executed by
the machine, the machine performs the method. Any machine
capable of executing a set of instructions (sequential or oth-
erwise) that specily actions to be taken by that machine are
included. Thus, one a typical machine may be exemplified by
a typical processing system that includes one or more proces-
sors. Example processing systems are shown in FIG. 2B.
Each processor may include one or more of a CPU, a graphics
processing unit, and a programmable DSP unit. The process-
ing system further may include a memory subsystem includ-
ing main RAM and/or a static RAM, and/or ROM. A bus
subsystem may be included for communicating between the
components. IT the processing system requires a display
device, such a display device may be included, e.g., a liquid
crystal display (LCD) or a cathode ray tube (CRT) display. If
manual data entry 1s required, the processing system also
includes an mput device such as one or more of an alphanu-
meric input unit such as a keyboard, a pointing device such as
a mouse, and so forth. While a programs are shown 1n
memory subsystems in FIG. 2B, those 1n the art will under-
stand that all of any particular program may not be 1n memory
at the same time, and some of the program may be 1n a storage
subsystem. The processing system in some configurations
may include a sounds output device, and a network interface
device. The memory subsystem alone, or jointly with the
storage subsystem thus includes a carrier medium that carries
machine readable software including instructions for per-
forming, when executed by the processing system, one of
more of the methods described herein. The software may
reside 1n the hard disk, or may also reside, completely or at
least partially, within the RAM and/or within the processor
during execution thereof by the computer system. Thus, the
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memory, the storage subsystem, and the processor also jointly
constitute a tangible machine-readable carrier medium car-
rying instructions.

In alternative embodiments, the machine operates as a
standalone device or may be connected, e.g., networked to
other machines, 1n anetworked deployment, the machine may
operate 1n the capacity of a server or a client machine 1n
server-client network environment, or as a peer machine in a
peer-to-peer or distributed network environment. The
machine may be a personal computer (PC), a tablet PC, a
set-top box (STB), a Personal Digital Assistant (PDA), a
cellular telephone, a web appliance, a network router, switch
or bridge, or any machine capable of executing a set of
istructions (sequential or otherwise) that specity actions to
be taken by that machine.

Note that while some diagram(s) only show(s) a single
processor and a single memory that carries the instructions in
the form of software, those in the art will understand that
many of the components described above are included, but
not explicitly shown or described in order not to obscure the
inventive aspect. For example, while only a single machine 1s
illustrated, the term “machine” shall also be taken to include
any collection of machines that individually or jointly execute
a set (or multiple sets) of mstructions to perform any one or
more of the methodologies discussed herein.

Thus, one embodiment of each of the methods described
herein 1s 1n the form of a computer program that executes on
a processing system. Thus, as will be appreciated by those
skilled 1n the art, embodiments of the present invention may
be embodied as a method, an apparatus such as a special
purpose apparatus, an apparatus such as a data processing
system, or a computer-readable carrier medium, €.g., a com-
puter program product. The computer-readable carrier
medium carries mstructions for controlling a processing sys-
tem to implement a method. Accordingly, embodiments of
the present invention may take the form of a method, an
entirely hardware embodiment, an entirely software embodi-
ment or an embodiment combining software and hardware.
Furthermore, the present imnvention may take the form of
computer-readable carrier medium (e.g., a computer program
product on a computer-readable storage medium) carrying,
computer-readable program instructions encoded in the
medium.

The software may further be transmitted or recerved over a
network via the network interface device. While the carrier
medium 1s shown 1n an example embodiment to be a single
medium, the term “carrier medium” should be taken to
include a single medium or multiple media (e.g., a centralized
or distributed database, and/or associated caches and servers)
that store the one or more sets of instructions. The term
“carrier medium”™ shall also be taken to include any medium
that 1s capable of storing, encoding or carrying a set of instruc-
tions for execution by the machine and that cause the machine
to perform any one or more of the methodologies of the
present invention. A carrier medium may take many forms,
including but not limited to, nonvolatile media, volatile
media, and transmission media. Non-volatile media includes,
for example, optical, magnetic disks, and magneto-optical
disks. Volatile media includes dynamic memory, such as main
memory. Transmission media includes coaxial cables, copper
wire and fiber optics, including the wires that comprise a bus
subsystem. Transmission media also may also take the form
ol acoustic or light waves, such as those generated during
radio wave and infrared data communications. For example,
the term “carrier medium” shall accordingly be taken to
include, but not be limited to, solid-state memories, optical
and magnetic media, and carrier wave signals.
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It will be understood that the steps of methods discussed
are performed 1n one embodiment by an appropriate proces-
sor (or processors) ol a processing (1.e., computer) system
executing instructions stored 1n storage. It will also be under-
stood that the invention 1s not limited to any particular imple-
mentation or programming technique and that the invention
may be implemented using any appropriate techniques for
implementing the functionality described herein. The mven-
tion 1s not limited to any particular programming language or
operating system.

Reference throughout this specification to “one embodi-
ment” or “an embodiment” means that a particular feature,
structure or characteristic described 1n connection with the
embodiment 1s included 1n at least one embodiment of the
present invention. Thus, appearances of the phrases “in one
embodiment” or “in an embodiment” 1n various places
throughout this specification are not necessarily all referring
to the same embodiment, but may. Furthermore, the particular
features, structures or characteristics may be combined 1n any
suitable manner, as would be apparent to one of ordinary skill
in the art from this disclosure, 1n one or more embodiments.

Similarly 1t should be appreciated that 1n the above descrip-
tion of example embodiments of the invention, various fea-
tures of the mvention are sometimes grouped together 1 a
single embodiment, figure, or description thereot for the pur-
pose of streamlining the disclosure and aiding 1n the under-
standing of one or more of the various imnventive aspects. This
method of disclosure, however, 1s not to be mterpreted as
reflecting an intention that the claimed invention requires
more features than are expressly recited in each claim. Rather,
as the following claims retlect, inventive aspects lie 1n less
than all features of a single foregoing disclosed embodiment.
Thus, the claims following the Detailed Description are
hereby expressly incorporated into this Detailed Description,

with each claim standing on 1ts own as a separate embodiment
of this invention.

Furthermore, while some embodiments described herein
include some but not other features included 1n other embodi-
ments, combinations of features of different embodiments are
meant to be within the scope of the invention, and form
different embodiments, as would be understood by those 1n
the art. For example, in the following claims, any of the
claimed embodiments can be used 1n any combination.

Furthermore, some of the embodiments are described
herein as a method or combination of elements of a method
that can be implemented by a processor ol a computer system
or by other means of carrying out the function. Thus, a pro-
cessor with the necessary instructions for carrying out such a
method or element of a method forms a means for carrying,
out the method or element of a method. Furthermore, an
clement described herein of an apparatus embodiment 1s an
example of a means for carrying out the function performed
by the element for the purpose of carrying out the invention.

In the description provided herein, numerous specific
details are set forth. However, it 1s understood that embodi-
ments of the invention may be practiced without these spe-
cific details. In other instances, well-known methods, struc-
tures and techniques have not been shown 1n detail in order
not to obscure an understanding of this description.

As used herein, unless otherwise specified the use of the
ordinal adjectives “first”, “second”, “third”, etc., to describe a
common object, merely indicate that different instances of
like objects are being referred to, and are not intended to
imply that the objects so described must be 1 a given
sequence, either temporally, spatially, in ranking, or 1n any
other manner.
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All publications, patents, and patent applications cited
herein are hereby incorporated by reference.

In the claims below and the description herein, any one of
the terms comprising, comprised of or which includes 1s an
open term that means 1including at least the elements/features
that follow, but not excluding others. Thus, the term compris-
ing, when used 1n the claims, should not be interpreted as
being limitative to the means or elements or steps listed
thereafter. For example, the scope of the expression a device
comprising A and B should not be limited to devices consist-
ing only of elements A and B. Any one of the terms including
or which includes or that includes as used herein 1s also an
open term that also means including at least the elements/
teatures that follow the term, but not excluding others. Thus,
including 1s synonymous with and means comprising.

Similarly, 1t 1s to be noticed that the term coupled, when
used 1n the claims, should not be interpreted as being limita-
tive to direct connections only. The terms *“coupled” and
“connected,” along with their dervatives, may be used. It
should be understood that these terms are not intended as
synonyms for each other. Thus, the scope of the expression a
device A coupled to a device B should not be limited to
devices or systems wherein an output of device A 1s directly
connected to an 1nput of device B. It means that there exists a
path between an output of A and an 1input of B which may be
a path including other devices or means. “Coupled” may
mean that two or more elements are either 1n direct physical or
electrical contact, or that two or more elements are not in
direct contact with each other but yet still co-operate or inter-
act with each other.

Thus, while there has been described what are believed to
be the preferred embodiments of the invention, those skilled
in the art will recognize that other and further modifications
may be made thereto without departing from the spirit of the
invention, and it 1s mtended to claim all such changes and
modifications as fall within the scope of the imnvention. For
example, any formulas given above are merely representative
of procedures that may be used. Functionality may be added
or deleted from the block diagrams and operations may be
interchanged among functional blocks. Steps may be added
or deleted to methods described within the scope of the
present invention.

What 1s claimed 1s:

1. A method of operating a processing system that includes
One Or more processors, a storage subsystem including at least
memory, and a display device, the method comprising:

(a) presenting a user interface to a human user on the
display device, the user interface being for accepting a
free text message;

(b) accepting free-text from the user via the user interface
into the storage subsystem;

(c) converting the accepted free-text to form or to moditly
structured message components related to the accepted
free-text, the structured message components stored 1n
the storage subsystem;

(d) presenting to the user on a structured message user
interface on the display device the structured data com-
ponents related to the accepted free-text, such that the
user can modily or accept the structured message com-
ponents;

(¢) accepting from the user the user’s modification into the
storage subsystem and/or acceptance of the presented
structured message components until structured mes-
sage components related to the accepted free-text are
accepted;

(1) repeating some or all of steps (b), (¢), (d), and (e) until
a composite message comprising both free-text and
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structured data 1s formed such that the structured data
represents the intended meaning of the free-text in a
form understandable by a computer-based management
system;

(g) storing the structured data 1n a data structure in the
storage subsystem, and

(h) electronically communicating the structured data of the
composite message to at least one computer-based man-
agement system and, 1n the case that there 1s at least one
human recipient, communicating at least the free-text of
the composite message to the at least one human recipi-
ent.

2. A method asrecited inclaim 1, wherein at least one of the
computer-based management systems 1s operating on a pro-
cessing system remote to the processing system.

3. A method asrecited inclaim 1, wherein at least one of the
computer-based management systems 1s local.

4. A method as recited in claim 1, wherein the communi-
cating of at least the free-text of the composite message to the
at least one human recipient 1s as an electronic message
containing the at least free-text, wherein the user interface
includes an electronic message user interface, and wherein
the structured message user interface and the electronic mes-
sage user interface are presented to the user such that the user
can view both the accepted free-text and the structured data
related to the accepted free-text.

5. A method as recited 1n claim 1,

wherein the structured data components form one or more
data objects having respective data object types and
having one or more associated data structures, and

wherein the converting includes determining the type for
cach data object.

6. A method as recited 1n claim 5, wherein determining the
type for each data object includes analyzing the accepted

free-text to ascertain whether one or more predefined text
conditions are met.

7. A method as recited 1n claim 6, wherein the analyzing of
the accepted free-text uses one or more keywords in the
free-text.

8. A method as recited 1in claim 1, wherein the structured
data components form one or more data objects each having
one or more associated data structures, each data object hav-
ing a data object type, the method further comprising:

assigning references between data objects.

9. A method as recited in claim 1, wherein the structured
data components form one or more data objects having
respective data object types and having one or more associ-
ated data structures, the method further comprising assigning
one or more 1dentifiers to at least one of the data objects, such
that the computer-based management system can refer to a
specific data object 1n the composite data message by its
assigned 1dentifier.

10. A method as recited 1n claim 1, wherein the structured
data components form one or more data objects having
respective data object types and having one or more associ-
ated data structures, the method further comprising, prior to
the communicating the structured data containing a specific
data object, determining the at least one computer-based
management system to which the specific data object 1s to be
communicated.

11. A method as recited 1n claim 1,

wherein the structured data components form one or more
data objects having respective data object types and
having one or more associated data structures, and
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wherein at least one of the data objects 1s a possibly modi-
fied pre-existing data object stored in the storage system,
wherein the processing system includes a computer-
based management system.

12. A method as recited 1n claim 1,

wherein the structured data components form one or more
data objects having respective data object types and
having one or more associated data structures, and

wherein at least one of the data objects 1s a possibly modi-
fied pre-existing data object that corresponds to a previ-
ous composite data message.

13. A method as recited 1n claim 12, wherein the commu-
nicating of at least the free-text of the composite message to
the at least one human recipient 1s as an electronic message,
wherein the free-text of the previous composite data message
was received as an electronic message, wherein the method
includes accepting a user input to respond to the recerved
clectronic message.

14. A method as recited 1n claim 13, wherein the free-text
of the composite message includes the free-text of the at least
one pre-existing data object 1n structured data of a previous
composite data message.

15. A method of operating a processing system that
includes one or more processors, a display device, and a
storage subsystem, the method comprising:

(a) receiving from a sending user at least the free-text of a
composite message that includes free-text and struc-
tured data corresponding to the free-text, wherein the
structured data represents the imntended meaning of the
free-text 1n a form understandable by a computer-based
management system:

(b) accepting from a human user an 1ndication that the user
desires to respond to the received composite message;
and

(¢) presenting to the human user one or both of the free-text
of the recerved composite message on a Iree-text user
interface on the display device and/or the structured data
of the composite message on a structured message user
interface on the display device,

such that the user can repeat the process of selectively
moditying one or both of the presented free-text and/or
structured data to form a new composite message to send
to one or more recipients, the repeating causing modi-
tying the text and/or structured data incrementally,

the method further comprising;:

accepting from the user the user’s modifying of one or both
of the presented free-text and/or structured data; and

storing the accepted free-text and/or structured data as
modified by the user 1n the storage subsystem,

wherein the received composite message icludes struc-

tured data corresponding to a plurality of data objects
not necessarily having the same data object type.

16. A method as recited 1n claim 15, wherein the receiving
1s of the free-text of the composite message and of informa-
tion suilicient to retrieve the structured data of the composite
message Ifrom an identified computer-based management
system, the method further comprising retrieving the struc-
tured data from the i1dentified computer-based management
system.

17. A method as recited 1n claim 16, wherein the 1dentified
computer-based management system 1s local 1n the process-
ing system.

18. A method as recited 1n claim 16, wherein the 1dentified
computer-based management system 1s on a second process-
ing system that 1s coupled to the processing system via a
network.
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19. A method as recited 1n claim 15, further comprising;:

forming a new composite message with new free-text and
new structured data, including the user-modified free-
text and/or structured data;

accepting from the user an indication of one or more human
recipients;

sending at least the new free-text of the new composite
message to the recipients; and

sending the new structured data to one or more computer-
based management systems.

20. A method of operating a processing system that
includes one or more processors, a storage subsystem includ-
ing at least memory, and a display device, the method com-
prising;:

(a) recerving from a sending user a free-text message;

(b) accepting from a user an indication that the user desires

to respond to the recerved message;

(¢) presenting to the user the free-text of the received mes-
sage on a free-text user interface on the display device,
the free-text user interface being for accepting a free text
message;

(d) accepting at least some of the free-text from the user via
the user interface 1nto the storage subsystem, the accept-
ing including accepting modification and/or addition to
the free-text:;

(e¢) converting the accepted free-text to form or modily
structured message components related to the accepted
free-text;

(1) presenting to the user on a structured message user
interface on the display device the structured data com-
ponents related to the accepted free-text, such that the
user can modily or accept the structured message com-
ponents;

(g) accepting from the user the user’s modification into the
storage subsystem and/or acceptance of the presented
structured message components until structured mes-
sage components related to the accepted—Iree-text are
accepted;

(h) repeating some or all of steps (d), (e), (1), and (g) until
a composite message comprising both free-text and
structured data 1s formed such that the structured data
represents the intended meaning of the free-text in a
form understandable by a computer-based management
system:

(1) storing the structured data in a data structure 1n the
storage subsystem, and

() electronically communicating the structured data of the
composite message to at least one computer-based man-
agement system and, 1n the case that there 1s at least one
human recipient, communicating at least the free-text of
the composite message to the at least one human recipi-
ent.

21. A method as recited in claim 20, wherein the commu-
nicating of at least the free-text of the composite message to
the at least one human recipient 1s as an electronic message
containing the at least free-text, wherein the user interface
includes an electronic message user interface, and wherein
the structured message user interface and the electronic mes-
sage user interface are presented to the user such that the user
can view both the accepted free-text and the structured data
related to the accepted free-text.

22. A method as recited in claim 20,

wherein the structured data components form one or more
data objects having respective data object types and
having one or more associated data structures, and

wherein the converting includes determining the type for
cach data object.
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23. A method as recited 1n claim 22, wherein determining,
the type for each data object includes analyzing the accepted
free-text to ascertain whether one or more predefined text
conditions are met.

24. A method as recited 1n claim 23, wherein the analyzing
of the accepted free-text uses one or more keywords 1n the
free-text.

25. A method of operating a processing system comprising,
one or more processors, a storage subsystem, and a display
device, the method comprising:

(a) selecting one or more data objects each having a respec-
tive data object type, each selected data object repre-
sented 1n structured data in a computer-based manage-
ment system that 1s storing the structured data;

(b) displaying data of the selected data object or objects to
a human user on a user interface that includes a text user
interface on the display device;

(c) accepting free-text or a modification of free-text from
the user;

(d) converting the accepted free-text to form or modily
structured message components related to the accepted
free-text;

(e) presenting to the user on a structured message user
interface on the display device the structured data com-
ponents related to the accepted free-text, such that the
user can modily or accept the structured message com-
ponents:

(1) accepting from the user the user’s modification and/or
acceptance of the presented structured message compo-
nents until structured message components related to the
accepted—Iree-text are accepted;

(g) repeating some or all of steps (a), (b) (¢), (d), (e), and (1)
until a composite message comprising both free-text and
structured data 1s formed such that the structured data
represents the intended meaning of the free-text in a
form understandable by a computer-based management
system:

(h) storing the structured data 1n a data structure i1n the
storage subsystem, and

(1) electronically communicating the structured data of the
composite message to at least one computer-based man-
agement system and, 1n the case that there 1s at least one

human recipient, communicating at least the free-text of

the composite message to the at least one human recipi-
ent.

26. A method as recited 1n claim 25, wherein the selecting
includes searching.

27. A method as recited in claim 25, wherein the displayed
data of the selected data object includes free-text that corre-
sponds to the structured data of the selected data object or
objects.

28. A method as recited 1n claim 27, further comprising
generating the free-text that corresponds to the structured
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data of the selected data object or objects from the structured
data of the data object or objects.

29. A method as recited in claim 28, wherein the generating
uses one or more pre-stored template each corresponding to
the respective data object type, and further uses the structured
data corresponding to the respective data object.

30. A method as recited in claim 27, wherein the structured
data of the composite data message includes a possibly modi-
fied version of the structured data of at least one selected data
object.

31. A method as recited in claim 25, wherein the structured
data of the composite data message includes a possibly modi-
fied part of the structured data of at least one selected data
object.

32. A method as recited 1n claim 235, further comprising, 1n
response to accepting from the user a change of the data
object type of the selected data object, locating the structured
data corresponding to the selected data object, and deleting
those corresponding data structures.

33. A computer-readable and tangible carrier medium on
which are encoded instructions that when executed by one or
more processors of a processing system are operable to carry
out a method comprising:

[La) presenting a user interface to a user on a the display

device;

(b) accepting free-text from the user;

(c) converting the accepted free-text to form or to modify
structured message components related to the accepted
free-text;

(d) presenting to the user on a structured message user
interface on the display device the structured data com-
ponents related to the accepted free-text, such that the
user can modily or accept the structured message com-
ponents;

(e) accepting from the user the user’s modification and/or
acceptance of the presented structured message compo-
nents until structured message components related to the
accepted—Iree-text are accepted;

(1) repeating some or all of steps (b), (¢), (d), and (e) until
a composite message comprising both free-text and
structured data 1s formed such that the structured data
represents the intended meaning of the free-text in a
form understandable by a computer-based management
system:

(g) storing the structured data 1n a data structure in the
storage subsystem, and

(h) electronically communicating the structured data of the
composite message to at least one computer-based man-
agement system and, 1n the case that there 1s at least one
human recipient, communicating at least the free-text of
the composite message to the at least one human recipi-
ent.
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